JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. The site is located on a small island at the margin of the intertidal zone within the lagoon of Khor Shaqiq, on the north-east coast of Qatar (Fig. 1) . Under present conditions a mangrove swamp lies off the east and south-east end of the island, open tidal mud-flats extend around its northern shore, and the deeper water of the bay lies to the west and south-west. Outcrops of Eocene limestone form the island core, around which lie cemented mid-Holocene beach-deposits and uncemented Holocene beach-lags (Fig. 2 inset) . The latter, formed as thin alternating beds of silicate and skeletal carbonate sands, provide broad and fairly level expanses between the island shoreline and the limestone outcrops; these flats are the favoured location of human occupation. Uncemented sands, forming a chenier spit, front the south side of the island. The island lacks a permanent source of water and supports a very thin cover of xerophytic species of the Chenopodiaceae, Boraginaceae, Plumbaginaceae and Gramineae families.
Sud; the more limited soundings elsewhere in the southern beach revealed occupation that may be unrelated to Khor Ile-Sud (and of a more recent date). Khor Ile-Sud contains five rectangular semi-subterranean structures, several formal hearths and stone cists, a large extra-mural activity surface, and a shell midden together with various smaller piles of shell. These different units of the site all occur on the same surface of beach-lag, either built up on it (the shell midden and small shell piles) or dug into it (the structures and remaining features). Although not particularly prominent, most components of the site were readily apparent on the surface because of slight topographic visibility, lines of stone walling protruding from the surface, and the red-brown colour of aeolian fill within structures (denoting the higher moisture content of these fine sands). While some units can be stratigraphically related to one another, most of the site exists as independent units of structures, features and midden, whose contemporaneity can be demonstrated only by the similarity of the associated artefacts, especially pottery.
Three of the five structures on the site were entirely excavated (Structures A-C), while a fourth (D) was partially uncovered (Fig. 3) ; the remaining structure (F) was not tested (E is a formal hearth, described below). The structures are formed as rectilinear pits dug 20-75 cm into the Holocene beach-lag. Slabs of beachrock laid nearly upright against the sides of the pits stabilized their edges. The structures formed in this way vary in size from 2-0 x 2-0 m to 6-0 x 2-5 m. While similar in their basic plan and execution, variation in details distinguish them -Structures A and B are open to the south, permitting access by a sloping surface; A and C present low platforms of beachrock slabs laid flat against their north wall; and B is divided into two chambers by a partition of vertical beachrock slabs. Four small pits appear in the floor of the southern chamber of Structure B. The floors of the structures are unpaved, and are marked by charcoal and ash, faunal debris, pottery and other artefacts that form a thin occupation-deposit mixed with the sand and small shell of the beach-lag. Aside from the pottery, the artefacts from the structures are limited to a copper/bronze ring, a series of natural pebbles and ventifacts of non-local stone, several grinding stones, and flint flakes and burnt flint chunks. Blown sand and other natural fill cover the occupation deposits; the fill is generally free of cultural materials. Structures A-C partially enclose a sloping surface dug into the beach-lag (Fig. 3) . To the west and north this extra-mural surface connects the entrances of Structures A and B; to the east it approaches Structure C, sloping downward from a low beachstone curb near the surface next to Structure A to a point 30 cm lower near Structure C. At least eleven pits and depressions marked this eastern edge of the extra-mural surface, extending up to 50 cm below the surface. Frequent intersection of these pits reveals several generations of excavation and fill. Large lenses of ash intermittently covered the extra-mural surface, and concentrations of sherds from large deep basins lay scattered across its western and central portions; the base of an additional deep basin was still sunk into the surface. Other artefacts are uncommon, limited to sherds from several jars and a bowl, several pieces of worked flint and a relatively small amount of shell fish. The pits at the eastern end of the surface held variable amounts of beachrock blocks, sherds, burnt flint chunks, blocks of bitumen (one of which bears a basketry impression), animal bones and abundant shellfish.
Several less salient features appear south and east of Structure C. A surface jumble of beachstone slabs, accompanied by a scatter of sherds, immediately south-east of Structure C, seemed to mark a structure of some kind. Excavation uncovered several thin patches of ash, one of which was bounded on one side by an arc of small beachrock slabs set on edge (possibly an informal hearth), but the area contained no coherent structure. The beachrock slabs may have served as a stockpile of building material. A formal hearth, designated Structure E, lay ten metres east of Structure C. The hearth consisted of two large beachrock slabs laid on edge parallel to one another and buttressed on their outer face by smaller slabs laid flat. The inner face of the large slabs was darkened by fire, and ash lay 10 cm thick at the base of the chamber. Nearby, an arc of small slabs bordered another patch of ash.
The shell midden lies about 10 m south of the structures and extra-mural surface. This accumulation forms a 10 x 15 m oval with a maximumthickness of 50 cm, and totals 19-9 cubic metres in volume. The midden comprises three stratigraphic units (Fig. 4) : a superficial zone of gray-tobrown aeolian sediment mixed with shell and artefacts (Level 1, up to 7 cm thick); a zone of densely packed lenses of, and occasional small pits filled with, shell, bone, stones, sherds, and ash and charcoal within a matrix of sand and small beach shells (Level 2, with a maximum thickness of 30 cm); and a basal deposit of crushed shell with a limited admixture of sand and a minute amount of other cultural material (Level 3, with maximum depth of 45 cm). The midden was formed directly upon the original beach-surface. Levels 2 and 3 are overlapping units, horizontally offset so that the upper level lay at one side, and across one lateral slope, of the lower level. Although Level 3 is the lowest stratigraphic unit of the midden, it was still forming when Level 2 was being deposited, as indicated by several zones of lateral interdigitation. Several sherds found at the base of Level 3, resting directly on the clean sand of the beach, are identical to the pottery typical of Level 2, and of the site as a whole; this ceramic bracketing of Level 3 indicates that the formation of the entire midden was contemporary with the occupation of the structures and use of the extra-mural surface.
In addition to the principal midden, several small piles of shellfish are scattered throughout the site area. One of these piles lies directly south of the formal hearth (Structure E). Three more form a chain running south-west of the principal midden, spread over a 50 m distance, with a fourth near the modern shore over 160 m away. While the pile adjacent to Structure E is quite small, the others are more substantial (2-0-4-6 m in diameter).
Pottery
The sherds recovered in the excavation represent at least 73 vessels, judging by variations in form, size and fabric. The pottery appeared mainly in Structures A-C and the adjacent extramural activity area; lesser numbers of sherds occurred in the midden, the remaining structures and on the site surface. The Khor Ile-Sud assemblage presents a limited variety of fabrics and forms: four fabrics are attested by the great majority of the wares, while a fairly uniform series Jars typically possess a band to triangular rim (diameter 10-15 cm), a short and outward-sloping neck that is often but not invariably marked off from the vessel body, a sack-like body with maximal diameter occurring near the bottom, and a rounded base; the vessels stand up to 50 cm high (Fig. 5) . These vessels occur in Fabric 1, and occasionally also in Fabric 2. The jars are constructed on a wheel, as indicated by the horizontal alignment of chaff, spiral shrinkage cracks on the interior base and horizontal ridging on the middle third of the interior surface; the round bases were finished with the jar upside down, leaving finger impressions on the lower third of the interior surface and a small depression at the bottom where the vessel was closed off.
The deep basins are quite variable in rim morphology, these generally showing thickened triangular rims below which are more or less prominent ridges and grooves (Fig. 6) to have ring bases, although no complete example is extant, done in a slightly coarser fabric and attached to the vessel bottom with the aid of cross-hatching incised around the zone of attachment. These vessels are very large, with rim diameters ranging from 40 to 85 cm and vessel heights (estimated) from 40 to 100 cm. The deep basins are primarily in Fabric 1, here the softer and more heavily coarse-tempered variety. The vessels seem to be assembled from short cylindrical sections, marked by thickened walls at their junctions, these sections perhaps constructed on a slow wheel, since horizontal chaff alignment is present but not well developed. Both jars and, especially, deep basins usually have a bituminous coating applied to interior surfaces, particularly near the bottom of the vessel.
The third common form is a shallow bowl with disc base, simple rim and straight to slightly flared walls (Fig. 7: 1-6 ). Vessel size is highly variable, the maximum diameter in the range of 13-33 cm; all examples appear in Fabric 3. Several disc bases in this fabric belong to other forms, perhaps deep bowls (Fig. 7: 12-14) . The bowl bases are not string cut. Less frequent forms include a small series of cups or bottles in Fabric 4 (Fig. 7: 8-11) ; the weathered base of a solid-footed chalice in Fabric 1, a surface find (Fig. 7: 7) ; and several atypical jar rims.
Surface elaborations in this assemblage are minimal. While slipping is absent, four deep-basin sherds bear painted designs in a bituminous paint applied directly to the vessel surface. These designs are generally isolated and sloppily executed, with no comprehensive decorative scheme evident in the limited sample ( 
Chronology
In addition to the previously mentioned pair of impossibly old dates, three radiocarbon dates are available for Khor Ile-Sud. All three of these determinations were run on shell samples (to avoid the previous problem of bitumen contamination), a material that gives notoriously difficult results. In this case, the three determinations give inconsistent results (Table 1) Various observations and lines of argument point to production of purple dye, the Tyrian or royal purple of the classical Mediterranean world, as that activity. This argument can be made on both a positive and a negative basis. On the positive side, the species is appropriate for making this dye, the breakage patterns of the shell are consistent with this activity and required equipment is present on the site. At the same time, many alternative explanations for the shellfish and its depositional patterns can reasonably be excluded.
Thais savignyi belongs to the superfamily Muricacea, a group of stenoglossids characterized by hypobranchial glands in the pallial complex within the mantle cavity that contain the chemical precursors of the dyestuffs 6-6' dibromoindigotin and indigotin. These photolabile precursors transform to the dyestuffs in complex chemical pathways that involve naturally present enzymes, light and air, the details of which are tangential to the present study. The resulting dye may be achieved directly, i.e. by smearing the contents of the hypobranchial gland on a textile or by vatting techniques that involve a saline solution of the chemical precursors. The latter approach permits a more uniform control over the resulting colour of the dyed textile, and may be further enhanced by introduction of mordants, alkalines and other additives that influence the final colour of the textile and the fastness of the dye. The achieved colour responds to multiple factors, including choice of molluscan species, control over the chemistry of the vatted dye, details of application of the dye, and the fibrous nature and preparation of the textile being dyed. The colour term "purple" in this context is nominal, since the actual colours may range from blue to very dark red in response to the technical factors just mentioned. The direct dyes of Thais savignyi fall in the red rather than the blue end of the purple spectrum, indicating a predominance of 6-6' dibromoindigotin.
Classical literary sources describe basic alternative patterns in the initial steps of purple-winning, the choice of which responded to the size of the snails involved. In one process, a hole was picked through a body whorl through which the hypobranchial gland was extracted and then macerated for several days in a vat of salted water to release the dye precursors. In the alternative procedure, used on smaller individuals, the whole snail was crushed and the entire mass of body, hypobranchial gland and shell fragments was then macerated to release the dye precursors (thus Aristotle, Hist. Anim. V.15.547a; Pliny, Nat. Hist. IX.60.126 ff.; cf. Aelian, de Anim. XVI. 1; Vitruvius, de Arch. VII.3). These different techniques leave distinguishable characteristic refuse-products, patterns which have both been observed in archaeological contexts: the largely whole shells of the middens at Sidon, Gythion, Tarento, Mogador and elsewhere (see de In sum, the following factors form a strong case for purple-winning as the principal activity undertaken at Khor Ile-Sud: Thais savignyi is a species suitable to purple-winning and is present in numbers consonant with that activity; the breakage pattern found in Level 3 of the midden conforms to that described in the classical literature for processing small muricids in dye-making, and is identical to the archaeologically observed breakage patterns in shell identified as purpledye refuse in the Mediterranean basin; and the characteristics of the shell in Level 3 of the midden cannot plausibly be ascribed to another activity.
Discussion
The archaeological simplicity of Khor Ile-Sud disguises the complexity of its broader historical and sociological framework. The existence of this 13-12th century special-activity site on the east coast of Qatar raises numerous issues that can only be mentioned here. A certain amount of textual evidence, all ambiguous or fragmentary but collectively compelling, implies that Kassite Babylonia extended an administrative authority over Dilmun for several centuries, beginning by the end of the fifteenth century. The Mesopotamian nature of the Khor Ile-Sud pottery (fabrics as well as forms) suggests that purple-winning at the site was conducted within this administrative framework, perhaps directly by government officials. The ideological burden of purple-dyed (red and blue) textiles in classical antiquity (Reinhold 1970 ) had its roots in second-millennium western Asia (cf. Cassin 1968), where colour symbolism operated powerfully in representations of ceremonies, rituals and other public or private displays, in the legitimization of the "natural order" and in the negotiation among elites for political power (summarized in Edens 1987 Edens , 1994 . The symbolic charge of colour provides an incentive for establishing a purple industry in the Arabian Gulf, whether this industry was under private or institutional control.
The production of purple at Khor Ile-Sud during the thirteenth century ranks as a relatively early instance of this industry, and the only one of its kind reported thus far in the Gulf. The earliest purple industry appears on Middle Minoan Crete (Stieglitz 1994) ; by the Late Bronze Age it can be found in many places throughout the eastern Mediterranean (see Reese 1987) . Given this chronological priority, and barring independent invention, the purple technology was surely transferred from the Mediterranean. The transfer of craftsmen and other skilled personnel between palaces is a well-documented phenomenon of the Late Bronze Age (Zaccagnini 1983); technology transfers might also occur with deportation, slave-sales and successful flight of craftsmen. These channels of technological transfer functioned within the public sphere, and reinforce the ideological weight of colour to stress the role of institutional production. However, the evidence for technological transfers and colour symbolism is entirely textual, and so biased toward these same institutional contexts. The role of private entrepreneurial action cannot be assessed in a comparable way, and individuals may equally have accounted for the transfer of purple-production to Gulf waters. Although these issues cannot be resolved on the strength of the archaeological evidence available so far, future research on other production sites may clarify the historical context of this industry in the Gulf. These arguments suggest that, in broad terms, Qala'at al Bahrain IIIbl should be placed in the fourteenth century, Qala'at al Bahrain IIIb2 and Failaka 4A in the thirteenth century, Failaka 4B in the twelfth century and Qala'at al Bahrain lIIc in the eleventh century (if this ceramic period in fact proves to be legitimate). The pottery of Qala'at al Bahrain lia contains numerous late Old Babylonian forms, and may actually be correlated with this political-historical period. A radical revision of second-millennium chronology proposes to extend the Old Babylonian period, and its pottery, through the sixteenth century, dating the fall of Babylon to 1499 rather than the traditional 1595 of the middle chronology (Gasche et al. 1998) . Doubtless this proposed redating of political history will meet considerable resistance. It does make a great deal of archaeological sense, here urging a fifteenth-century date for the Qala'at al Bahrain llla assemblage.
